. Synthesis of phosphoramidite 1 for solid phase oligonucleotide synthesis.
S2
General Procedures and Reagents. NMR spectra were recorded on a Bruker AM-500 (500 MHz), DRX-500 (500 MHz), DMX-360 (360 MHz), or DMX-300 (300 MHz) spectrometer. High-resolution mass spectra were obtained with a Micromass AutoSpec or Thermo LTQ-FT instrument using ES ionization. Infrared spectra were recorded either on a Perkin Elmer 1600 or Nicolet 510 series FTIR spectrometer. Solvents and reagents were used as supplied from Aldrich, Acros, or Hampton Research. Reactions were performed under an atmosphere of argon unless otherwise specified. Compounds 2 and 3
were prepared as described previously. 1 
C) Thermal stability monitored by UV spectroscopy
The melting studies were carried out in 1 cm path length quartz cells (200 μL sample solution covered by mineral oil) on a Beckman DU800 spectrophotometer equipped with a thermoprogrammer. GNA and DNA duplexes were prepared (4 μM duplex) in a 10 mM sodium phosphate buffer, pH 7.0, containing 25 mM NaCl. Melting curves were monitored at 260 nm with a heating rate of 1.0 °C/min. Melting temperatures were S6 calculated using a nonlinear fit to the heating curves. Experiments were performed in duplicate and the averages taken.
D) Crystallization and Data Collection
Crystals of self-complementary duplex GNA were grown using the sitting drop vapor diffusion method with buffers from the Nucleic Acid Mini Screen (Hampton Research). MAD data from a single duplex GNA crystal were recorded at beamline ID23-1, ESRF Grenoble. After performing a fluorescence scan to determine the precise copper absorption edge in the crystal, data was collected at three wavelengths with separate scans for high and low resolution reflections. All data was integrated and merged using XDS and phased by SHELXE and SHARP. The initial map provided density that was unambiguous for all the bases and phosphates of the duplex, along with one copper ion per GNA strand. Automated and manual refinements were performed using REFMAC5 3 and COOT 4 . Data statistics are shown in Table S1 .
S8 a R merge = ((∑∑|Ij(h)-<I(h)>|/(∑∑Ij(h)) x 100; values in parentheses correspond to highest resolution shell. b As calculated with the program SCALA. c R = ∑||Fo|-k|Fc||/∑|Fo| with k as scaling factor; R free calculated with test set. 
